By F. W. MOTT, Major R.A.M.C., M.D., LL.D., F.R.S. I HAVE published two conimunications in the Proceedings of the! Section of Psychiatry of this Society on the changes in the central nervous system in hypothyroidism. The nervous symptoms of myxcedema point to a condition of exhaustion of nervous energy, which can be remedied by the administration of thyroid gland; consequently a priori upon the assumption that the basophile resistance of the nerve cell is a source of nervous energy, we should expect to find what actually I have now found to exist in seven cases-viz., a marked chromatolysis, which in sections of the brain and spinal cord is. revealed by the partial or complete disappearance of the Nissl granules throughout the central nervous system.
Since the former publications, a very advanced case of hypothyroidism was admitted to Claybury Asylum: this patient showed well marked signs of myxcedema and very marked mental nervous symptoms. Before recounting the clinical notes and pathological findings in this case, which accord in great measure with the other cases recorded, except that the mental symptoms were more profound, I will briefly relate a summary of the clinical facts and pathological findings in the six previously recorded cases. But before doing so, I should like to call attention to a valuable paper by Dr. Kojima on the MH-13 "ductless glands in 110 cases of insanity." This work was done in my laboratory, and published in the Proceedings of the Section of Psychiatry of the Royal Society of Medicine (vol. viii). I shall have occasion to refer to one or two conclusions at which Dr. Kojima arrived in connexion with hypothyroidism and the other ductless glands.
CONCLUSIONS REGARDING A CORRELATION OF HYPOTHYROIDISM AND CHANGES IN THE CENTRAL NERVOUS SYSTEM.
There is a universal chromatolytic change in the cells of the central nervous system, sparing no system or group of systems of neurones entirely. The changes have been especially noted in the smaller cells of the autonomic nuclei-e.g., the vagus and glosso-pharyngeal. The cells of the olivary body show much less change, and the Purkinje cells of the cerebellum show less chromatolysis than the large motor cells of the medulla oblongata, spinal cord and Betz cells of the cortex, and there is no increase of neuroglia. All the asylum cases, especially four of the five, showed marked chromatolysis of the cortical cells. The one that showed the least degree of mental confusion and other signs of insanity, exhibited the least change in the cortical cells.
The lantern slides of the case I am about to show exhibit very marked changes, and the mental symptoms in this case were most pronounced. Unfortunately, the notes do not permit correlation of the changes in the bulb, in these asylum cases, with the symptomnA indicative of affection of the autonomic nuclei, as was possible in the hospital cases.
But I have come to the conclusion that there is a type of insanity in women about the climacteric, in which a manic-depressive condition', associated with mental confusion, hallucinations, delusions-mainly of persecution-loss of memory of recent events, slowness of thought and utterance, and terminating in dementia, may arise as a result of a particular form of hypothyroidism. This hypothyroidism is characterized:-
(1) By an atrophy of the glandular structure of the thyroid, interstitial fibrous hyperplasia, and abundant infiltration of the same with lymphocytes; a condition of chronic inflammation arising from a toxic condition, probably local in its source, as Kojima has shown; the adjacent parathyroids do not exhibit this change.
(2) By an increase in weight of the pituitary gland as a rule, but not always; nevertheless, there is, as was shown by Boyce and Beadles long ago, and later by Herring in experimental hypothyroidism, an increase ofthe pars intermedia. Herring has also shown that the cells of this structure invade the pars nervosa, and I shall show that this has occurred in the case under consideration. This is of interest, for Schiafer, in his work " The Endocrine Organs," states: " Whether the phenomenon also occurs in myxcedema has not been noted, but it will probably be found to be the case." All five cases of hypothyroidism, in which the pituitary was examined, showed an excess of colloid in the pars intermedia. As a control it may be stated, that the characteristic perinuclear chromatolysis of the nerve cells found in these cases was not discovered in two cases of simple atrophy of the thyroid gland. Examination of the thyroid gland in these two cases showed still normal colloid vesicles, and although there was an increase of fibrous tissue, there was no lymphocytic infiltration, indicative of a local toxic inflammation; neither was there any increase of the pars intermedia or colloid material, observed by Dr. Kojima.
Of course we have always to consider how far the atrophy of a gland, and failure of its function, may act in upsetting the bio-chemical balance existing between the secretions of all the ductless glands and the sexual glands. In the five asylum cases in which the suprarenal glands were examined a deficiency of lipoid in the cortex was observed, but it would be unscientific to correlate this condition certainly with the thyroid atrophy, for the patients have died usually of some acute infective disease, and Elliot has shown that the lipoid is diminished in cases of death from infective disease. Still it is suggestive. Dr. Kojima, in his exhaustive examination of all the ductless glands in three cases, came to the conclusion that he could exclude the probability that changes in any other ductless glands than the thyroid can be responsible for the nervous and mental symptoms, and the histological changes in the central nervous system. It is suggested, however, that the ovaries were affected in three cases. "It may be remarked that these were the cases in which there was not merely a glandular atrophy, but there was also a marked chronic inflammatory, interstitial change."
This case, which I am about to show, had extraordinarily large ovaries and an enormous number of corpora albicantia, but healthy Graafian follicles were present.
It may be mentioned that in all these cases the blood and cerebrospinal fluid gave a negative Wassermann reaction. "Physical Examination.-Bruises were found on forearms and legs. The muscular system showed paresis. The abdomen was distended, and the lungs full of rAles. There was incontinence of urine, and continuous metrorrhagia. The knee-jerks were absent, but the patient's condition did not permit of systematic examination of the reflexes, as she was in the last stage of exhaustion when admitted."
MH
Abstract of Notes made on Admission.-" Patient was suffering from confusional insanity with myxoedema. She was at times very noisy, due to hallucinations of sight and hearing. She rambled inconsequently of things she imagined she saw and heard. She thought she was falling through space and was inclined to be noisy. She took nourishment--milk and brandy and beef-tea, but her breathing became laboured, and her face and hands blue. Her pulse was barely perceptible, and temperature subnormal. General weakness and restlessness developed with the onset of broncho-pneumonia. She died from heart failure about thirty-eight hours after admission." Notes of Post-mortem Examination.-" Examination of the brain showed considerable wasting of the convolutions, with enlarged sulci, especially in the central region; the cortex was thin and the striation poor; the fourth ventricle was not granular, and the membranes stripped without erosion. The weight of the brain was 1,115 grm., the right hemisphere weighing 480 grm. and the left 475 grm. The dura mater was slightly thickened, and there was excess of fluid in the subdural space. The pia-arachnoid was slightly opaque but not adherent. There was slight atheroma of the vessels. The thyroid was very small and atrophic. The bronchial glands were enlarged and black, and the lungs congested and filled with muco-purulent material, and showed signs of commencing broncho-pneumonia; there was adhesion of the posterior border and base of the left pleura. The right lung weighed 655 grm. and the left 610 grm. The heart was well shaped, with a marked deposit of fat; the right ventricle enlarged, as also the auricle, and there was slight atheroma of the aorta and great vessels. The liver weighed 1,470 grm., and was enlarged, with increase of fibrous tissue, and opacity of the capsule in some places. The bile was dark, and the spleen weighed 145 grm. The kidneys each weighed 160 grm.; they stripped easily, were slightly atrophic, with a fatty deposit everywhere. The adrenals were small, but of normal appearance on section. The uterus was long and in good condition, but the ovaries were unusually large and abnormally long: as long as the tubes. The right ovary weighed 7 grm. and was 3 in. long; the left ovary weighed 5'5 grm. and was 21 in. long. The patient weighed 68 kilos; her hair was very thin, and her general condition fatty. The muscular system was covered with a fatty deposit. and her teeth were bad. The cause of death was heart failure."
Rernarks.-The practitioner under whose care the patient had been told me that he had considered the case was one of general paralysis of the insane. She was demented, and her speech was affected. Seeing that he had had experience as a medical officer at an asylum he was surprised when I told him that the brain presented no macroscopic or microscopic signs of this disease, and that the case was one of myxcedema with confusional insanity.
Microscopic Examination.
Portions of the ascending frontal cortex, the basal ganglia, the pons and medulla, after hardening in formaldehyde solution, were prepared for sections by the paraffin method. Also the pituitary, thyroid and suprarenal glands were similarly treated.
Sections of the brain, 5 c.c. thick, were cut and stained by Nissl's method, also with polychrome and thionin dyes. A very distinct chromatolysis of the cells in all the regions was observed; especially marked was the change in the Betz cells of the cortex, although all the pyramidal cells are more or less affected. Some cells have lost all their basophile staining substance; in others there is a marked perivascular chromatolysis and a complete or partial disappearance of the granules. The nucleus is often eccentric in position (vide photomicrographs, figs. 1 and 2).
The cells of the medulla, the pons and the basal ganglia, show a similar marked chromatolysis (vide photomicrograph, fig. 3 ). The changes correspond indeed with those I have previously described as occurring in myxcedema, only they are, generally speaking, more advanced; especially do I refer to the cells of the cortex.
Sections of the thyroid were cut and stained with haomatoxylin and eosin. The characteristic appearance observed in the other cases was The Pituitary Gland.-Sections were cut and stained with haematoxylin and eosin, and microscopic examination showed that the pars intermedia exhibited an excess of colloid, and an extension of this portion of the gland into the pars nervosa to such a degree that outlying isolated cells were observed almost throughout the whole posterior portion of the gland. The examination of the vesicles of the pars intermedia with a high power magnification shows that the colloid substance is a secretion of the cells, for their cytoplasm can be seen filled with a hyaline eosin oxyphile colloid staining substance, similar tõ~~~~A FIG. 3. Small and large cells of the hypoglossal nucleus showing advanced chromatolysis. (x 340.) the oxyphile colloid in the vesicles. The most outlying cells in the pars nervosa also show this hyaline eosin staining substance, vide fig. 4 . I have not found "an increase of free hyaline and granular masses" through the pars nervosa, described and figured by Herring, as occurring after removal of the thyroids, but the conditions above noted are of a similar nature though less in degree. What part this increase of the colloid of the pars intermedia may play in accounting for the clinical and anatomical changes in the nervous system, it is not permissible t-o say on existing evidence. It might be argued that it is a compensatory change; Schiifer, however, states "the pituitary colloid is not identical with that of the thyroid. It is noteworthy that it does not contain iodine, which is a characteristic component of the thyroidal colloid in all animals. Even many months after thyroid removal, Sutherland Simpson and Andrew Hunter were unable to detect the least trace of iodine in the sheep's pituitary. The pituitary cannot take the place of the thyroid in animals affected with cachexia thyreopriva, nor is pituitary extract able to take the place of thyroid extract in the treatment of goitre and imyxcedema. There is therefore no evidence that these two organs act vicariously." However it seems that, as Cushing and Herring have shown that the colloid of the pars intermiedia passes into the third ventricle, it therefore enters the cerebrospinal fluid, and in this way it may have some influence in determining the nervous symptoms and the chromatolytic changes on the nerve cells. The physiological activity of the posterior lobe of the pituitary gland is connected with the presence in it of the colloid secretions of the pars intermedia, for it is difficult to believe that the neuroglial tissue, of which the posterior lobe consists, can possess active autacoid properties.
The Suprarenal Glands.-Sections were cut by freezing formaldehyde hardened portions of the gland; these were then stained with Scharlach and haematoxylin, and mounted in Farrant's solution. These showed marked diminution of the lipoid contents of the cortex, more so than I think can be accounted for by the broncho-pneumonia found post mortem. The ovaries were extraordinarily large, contained a great number of corpora lutea vera, and numbers of normal Graafian follicles, pointing to a high degree of reproductive activity; whether this evidence of generative hyperfunction can be associated with the changes in the thyroid gland I am unable to say, but it is well known that an important interaction exists between the thyroid and the generative glands. The thyroid becomes enlarged at puberty, during menstruation and during pregnancy. Myxcedema is much more frequently met with in women than in men.
